Background In accordance with the American Academy of Orthopaedic Surgeons' strategic goal of enriching our field by building a more diverse orthopaedic workforce, the specialty needs further information delineating the factors important to the applicant pool as a whole and more specifically to women and other underrepresented minority groups. Questions/purposes This study aims to identify (1) factors important to residency applicants selecting an orthopaedic residency program; (2) differences in factor importance for men, women, and minorities, and (3) the importance of different information sources used when making his or her rank list. Methods All 742 applicants who applied to the authors' orthopaedic surgery residency program in the 2013 National Resident Matching Program were queried. The response rate was 28% (207 of 742). Respondents were asked to rank, on a 5-point Likert scale, 37 factors that may have affected their rank lists to differing degrees. Respondents also identified the importance of sources of information used to make their rank lists, factors that residency programs considered important when ranking applicants, and their level of agreement with various sexand racial-specific statements regarding orthopaedic training.
Introduction
Orthopaedics is a highly competitive career path for medical school applicants, with 1.50 applicants for every slot [15] . Studies have been published regarding residency program selection criteria for applicants, but which factors Each author certifies that he or she, or a member of his or her immediate family, has no funding or commercial associations (eg, consultancies, stock ownership, equity interest, patent/licensing arrangements, etc) that might pose a conflict of interest in connection with the submitted article. All ICMJE Conflict of Interest Forms for authors and Clinical Orthopaedics and Related Research editors and board members are on file with the publication and can be viewed on request. Each author certifies that his or her institution approved the human protocol for this investigation, that all investigations were conducted in conformity with ethical principles of research, and that informed consent for participation in the study was obtained. applicants regard as most important are under investigated [2, 3, 7, 13] . Research shows that the most important factors for programs include performance on orthopaedic rotations, class rank, United States Medical Licensing Exam (USMLE) Step 1 score, interview performance, and letters of recommendation [6] . Investigations in other medical specialties show that applicants rank residency programs based on many factors, including academic reputation, lifestyle, and geographic location [5, 8, 10, 13, 14] . However, the literature lacks information regarding the effect of these and other factors for orthopaedic surgery applicants. To our knowledge, only one study identified factors important to orthopaedic applicants [12] . Sanfilippo et al. [12] determined that early operative experience and location were the most important and program size and research were the least important factors.
One of the American Academy of Orthopaedic Surgeons' (AAOS) strategic goals is to foster diversity in orthopaedics [1] . Program selection committees are a gateway to an orthopaedic career, yet they lack evidence-based information addressing the importance of specific factors that may lead an applicant to a particular residency program. The relative importance of these factors may differ between the traditional applicant and that of women and minorities pursuing a career in orthopaedics. Although women make up 51% of the US population and 49% of US medical school graduates, the 2008 AAOS census revealed that only 4.8% of responding orthopaedic surgeons were women [9] . These levels are expected to increase with women composing 14.5% of the applicant pool in the 2011 match, but this still represents a deficiency in the diversity of our workforce [4] . Identifying factors that draw women to orthopaedics and potential sex differences in the importance of these factors are an imperative endeavor.
Currently, program selection committees possess little insight and guidance regarding how to adjust their interviewing process to meet applicants' needs and minimize gender and minority bias. A clearer understanding of these and other factors important to applicants will aid programs in highlighting key attributes that their institutions possess, allow feedback for improvement, and ultimately allow them to continue to attract the best and most qualified candidates. We primarily sought to identify the factors most important to residency applicants when selecting an orthopaedic residency program. Secondary objectives included identifying sex-and minority-specific differences in how these factors influence applicants. We also sought to identify the resources applicants use and value most to help make these life-changing decisions.
Materials and Methods
All 742 National Residency Matching Program (NRMP) applicants to Carolinas Medial Center Orthopaedic Surgery Residency Program during the 2013 cycle were contacted for study participation through email. The email described the academic purpose of the survey and contained a link to the survey web site (SurveyMonkey 1 , www.surveymonkey. com, Palo Alto, CA, USA). To avoid interfering with the match process, the survey was emailed to all applicants after medical students and residency programs had finalized their rank lists and the survey was closed on the day before the match results were revealed. Additionally, survey responses were anonymous. As an incentive for participation, three random participants were selected to receive a $50 iTunes 1 (Apple Inc, Cupertino, CA, USA) gift card. To preserve the anonymity of individual responses, a link was provided at the end of the main survey to a second, separate survey where respondents could provide their email address to be entered in the drawing for the gift cards. These surveys were not linked in a way that could identify respondents.
The survey began with a short demographic section where applicants were queried regarding their age, sex, race, marital status, geographic location, and participation and attitudes on away rotations (Table 1 ). Of the 742 students applying for orthopaedic residency at Carolinas Medical Center, 207 responded (28% response rate) to the survey. Of the respondents, 15.5% were female, which is slightly more than the 13% of the applicant pool that was female (94 of 742) this year. Thirty-six of 203 respondents were minority applicants (17.7%), and four respondents skipped this question. Two hundred two respondents completed away rotations (98%) ( Table 1 ).
Factors that have been shown to influence an applicant's rank list order initially were selected after a review of the literature [5, 8, 10, 14, 16] . These factors then were modified after discussion with members of the interview committee and junior residents in our program who had participated in the NRMP match during the past 3 years. Thirty-seven factors eventually were identified and included in the questionnaire ( Table 2 ). Respondents were asked to rate each item on a 5-point Likert scale from 1 (not important) to 5 (extremely important). Applicants also were asked to rank the top three factors in order of importance that influenced their rank list ( Table 3 ). In addition, the authors categorized each of the 37 factors as having a low, medium, or high modifiability in an institution. Each author completed ranking of the factors. For each factor, the category was determined based on a majority (two of three authors in agreement). When all three authors disagreed, a discussion was held and a joint conclusion was drawn.
Nine potential sources of information regarding residency programs also were identified and included in the survey (Table 4 ). Applicants were asked again to rate the items on a 5-point Likert scale from 1 (not important) to 5 (extremely important). Applicants also were asked to rank what they felt were the top three most important factors residency selection committees used to rank applicants ( Table 5 ). The survey concluded with a section addressing gender-and minority-specific questions and how these related to an applicant's decision to pursue a career in orthopaedics and in making his or her rank list ( Table 6 ). Respondents were given opportunities to supply free-text responses throughout the survey.
Statistical data are presented as means to present a clear ordering of factors, and medians were used for statistical comparisons. Standard statistical measures were used to characterize respondent demographics and responses to each question when applicable. Comparisons of Likert scale ratings were analyzed using a Wilcoxon-Mann-Whitney test. For categorical data, chi-square (Fisher's exact tests when cell sizes were less than five) was used. Statistical significance was determined using a threshold of p less than 0.05 for all queries.
Results
Applicants identified the three most important factors as the perceived happiness/quality of life of current residents (mean score, 4.68; median score, 5; 95% CI, 5-5; resident camaraderie, mean, 4.62; median, 5; 95% CI, 5-5), and impression after an away rotation (mean, 4.46; median, 5; 95% CI, 5-5) ( Table 2 ). The authors determined that programs have a moderate degree of influence on three of the five most important factors, but have a high degree of influence on only two of the top 20 most important factors to applicants. The most highly ranked factor that program directors have a high degree of influence on was the interview experience, which was the sixth most important factor. Men and women had similarities and differences in what each group felt were the most important factors ( Table 3 ). Both groups felt that perceived happiness/quality of life of residents, resident camaraderie, and geographic location to be very important factors. Twentyone percent of men favored their impressions after a medical student rotation at an institution versus 0% of women, a statistically significant finding. However, 22% women tended to weigh their personal interactions with residents significantly more than 7% of men when determining a rank list.
In general, women felt more confident than men in women's ability to perform the mental, physical, emotional, and educational tasks required of orthopaedic surgeons (p B 0.001, Table 6 ). In addition, women more strongly agreed with the statement ''the field of orthopaedics needs more female orthopaedists'' compared with men (p \ 0.001). Women valued the number of female orthopaedic residents and faculty when deciding on residency programs although not when deciding on which specialty to pursue. In accord, 68% of women eliminated residency programs from their options based on perceived sex biases versus less than 1% of men with the primary stated reason being that some programs were known to not take females. One male respondent noted that he eliminated programs with ''a lot of female residents.'' Interestingly, a few applicants identified eliminating programs based on their location in ''the South'' as a result of minority and sex biases.
According to our survey, women more commonly asked gender-related questions during their interviews (39.3% of women versus 0.67% of men, p \ 0.001) and also were asked more gender-related questions (57.14% of women versus 5.33% of men, p \ 0.001). Common questions asked by women revolved around the atmosphere for women at the program, the camaraderie between female residents, and the opportunities for women completing their residency at those programs. Men and women responded that they were asked about their marital status and family plans, but women also were asked about their physical ability to perform the job and their comfort entering a male-dominated field. Female applicants felt discriminated against by orthopaedic residents and attendings as a result of their gender more so than male applicants. Overall, 14.3 % of women felt discriminated against during their interviews versus 6.67% of men (p = 0.241). Of the men experiencing discrimination, one reason listed included his status as a foreign medical graduate.
Applicants primarily valued information received through direct interactions with programs when determining their rank lists. They put less weight into what they heard through word of mouth from fellow applicants, online blogs, and chat rooms when making their lists (Table 4 ). When queried on what applicants felt mattered most to the programs' selection committees, more than 50% felt that USMLE scores, away rotation performances, interview performances, and letters of recommendation were most highly used ( Table 5 ). Less than 20% of the applicants felt that the remaining factors were in the top three criteria that selection committees used when determining their rank lists. Interestingly, 47 respondents rotated at a specific program because they heard it was necessary to be invited to interview there (22.7%), and 43 respondents rotated at a specific program because they heard it was necessary to match at said program (20.8%).
Discussion
Although orthopaedic surgery continues to be one of the most competitive specialties for graduating physicians, with 1.50 applicants for every one spot as of 2013 [15] , it is important for programs to understand what factors orthopaedic surgery applicants take into consideration when determining their rank lists. By better understanding these factors, orthopaedic surgery programs can attract the highest-quality graduates to their program and to the specialty in general. We aimed to identify factors that are important to orthopaedic surgery residency applicants; explore differences in factor importance for men, women, and minorities; and evaluate the relative importance of information sources used by the applicants. Our survey has some potential limitations. All data were collected from applicants to one institution in one southeastern residency program. The population applying to this institution may not be representative of applicants applying to institutions in other geographic areas. Our response rate of 28% was low and we cannot assume that these opinions represent the opinions of all orthopaedic surgery applicants. Although this is better than the 11.2% response rate for the other published study in orthopaedics [12] , a larger group of respondents would be needed to fully understand many of the complex dynamics that go into an applicant's rank list. Overall, the survey was sent to 742 applicants. This represents 71% of all applicants to orthopaedic surgery during 2013. Our response rate encompasses 20% of the total applicant pool, including US senior and International applicants [15] . Although the moderate response rate was a weakness of our study, the percentage of women respondents, one of the target groups for this investigation, was 15.5%. This mirrors the overall female applicant pool (13%) thus supporting the results. The survey also was done in a narrow time window between the time when rank lists were submitted and match results were revealed to minimize bias that postinterview contact with applicants may have on rank order lists and in which match results may change applicants' attitudes on certain factors. Furthermore, although we attempted to create a comprehensive survey, there are other issues that may influence applicants. Additionally, no formal definitions were provided for the factors on the survey and individual interpretation of terms may have affected results. Like with any self-administered and anonymous survey, results are dependent on the accuracy of the self-reported data, which [8] , provides a useful framework. Many of the factors identified as most important related to interpersonal factors with the top six factors fitting into this realm. Applicants first and foremost wish to be happy where they match and gauge this from their observations and interactions with the current residents at programs. Whether they would fit in with the residents and faculty based on their experiences during interviews and away rotations and the perceived relationships residents and faculties have with one another also play a prominent role in their decision-making. Only two of the top 10 factors were work-related issues-early operative experience, and case volumes and clinical variety. The majority of work-related factors such as the perceived workload, daily didactics, research opportunities/requirements, graduate medical education trainee benefits, employee benefits, and vacation time were in the bottom 1 .
2 of important factors. Program reputation factors such as successful placement of graduating residents and the national reputation of the program and its faculty were in the middle. Other factors that cannot be categorized to one of these domains are important to applicants, including geographic location, city characteristic, and proximity to family and friends. Our finding that interpersonal factors are more important to applicants than workrelated and reputation-related factors are similar to the findings of applicants to radiology and internal medicine residency programs [8, 10] . To our knowledge, there has been only one similar study done in orthopaedic surgery to date [12] . This retrospective study was by Sanfilippo et al. in 2006 through queries of Postgraduate Years 1 and 2 residents Probability values were calculated using median ranks for each gender; * women more strongly agreed with statement (p \ 0.5); women more strongly disagreed with statement (p \ 0.5).
and was limited by recall bias and possible changes in opinions resulting from matching at a particular institution and residency experiences. In addition, their response rate was only 11.2%. They found early operative experience to be the most important factor followed by location and program reputation. Interestingly, in our study, early operative experience was the eighth most important factor. Applicants in our survey placed much more emphasis on the interpersonal domain when selecting their top programs. The degree of influence a program director has on each of the 37 factors also was categorized. The program director has a high degree of influence on eight factors, moderate degree of influence on 14, and low degree of influence on 15. These distinctions may be arbitrary, but it is important to consider because the program director is charged with recruiting new residents and establishing the collective attitude of the residency program. By understanding the level of control over each of these factors and which factors medical students consider important, program directors can respond accordingly to recruit the best applicants.
Although the women applying for orthopaedic residencies are confident in their abilities as shown by our survey, it remains to be seen whether all female medical students feel orthopaedics is a viable career option. ''About 10-12% of applicants to orthopaedic residency programs are women, so we are selecting in proportion to the applicants. There just aren't enough women applicants'' [11] . This statement held true for our program as well with approximately 12% of our applicant pool being women. One possible reason for the disparity between the percentage of female medical students and orthopaedic residents is that the perceived sex discrimination felt by the women who apply prevents other female students from considering an orthopaedic career. Other factors previously proposed as barriers include lack of exposure to musculoskeletal medicine during medical school and lack of female mentors. Although these barriers were not identified in our survey, this may be because the women ultimately applying for orthopaedic surgery residencies benefited from these during their training, whereas women who chose different career paths did not. Our study was not able to discriminate this difference. Alarmingly, there was a small number of free-text responses by male and female respondents relaying experiences of flagrant sex discrimination and of applicants using discriminatory statements in their responses. It is possible these responses are outliers, but even one act of discrimination by one individual has the potential to affect many applicants and programs and should be taken seriously to avoid misperceptions about the career potential, necessity for, and general desire for women and minorities in the field of orthopaedics.
Orthopaedic residency applicants have multiple sources of information to gain insight into orthopaedic residency programs as they make a rank list. Personal interactions with a program are of the highest importance, including experiences during an away rotation, talking with current residents, and the interview day experience. This is consistent with the findings of Pretorius and Hrung [10] , who found that the interview day and talking with residents were the two most important sources of information for radiology applicants. Similar to their findings, a program's web site was more important than printed materials from a program. This is not unexpected as the new generation of surgeons turns to electronic media for information as it is readily accessible. Programs may find this interesting so that they may create comprehensive web pages.
Our study identified important factors considered by orthopaedic applicants, some that can be modified and some that cannot. Importantly, interpersonal factors play a large role in applicants' decision-making processes. These findings should help identify potential strengths and deficiencies in residency programs' appeal to applicants. Further research to identify factors important to all medical students when considering their career options would be beneficial for appealing to the top tier of applicants, including women and minority applicants. This study also supports the continued needs for increased diversity in the field of orthopaedics and for further initiatives to create a more diverse orthopaedic workforce.
